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ABSTRACT : PROBLEM TO BE SOLVED: To realize a high integration degree by arranging plural 



layers of magnetic thin film memory elements which have magnetoresistance films each 
consisting of a first magnetic layer having low coercive force and a second magnetic layer 
having high coercive force laminated through a nonmagnetic layer and the films showing 
different resistance depending on the relative angle of the magnetization direction, and 
which have writing lines made of a conductive material near the magnetoresistance films. 

SOLUTION: The magnetic thin film memory elements having magnetoresistance films 1 in 
which information is to be recorded and writing lines 2 made of a good conductive metal 
arranged near the magnetoresistance films 1 are laminated in plural layers with the 
magnetoresistance films 1 electrically connected to one another in parallel on a substrate. 
A current is applied on the writing lines 2 in the perpendicular direction to generate a 
magnetic field which determines the magnetization direction of the magnetoresistance 
film. An insulating materia! 3 such as Si02 and SiNx is preferably disposed between the 
magnetoresistance film 1 and the writing line 2 so as to prevent electric connection 
between the writing line 2 and the magnetoresistance film 1 . 



COPYRIGHT: (C)2000,JPO 



VMSDOCIC < JP200C 1 9757SA > 



<19)H*BM»91FJ? (JP) 02) & ^f) i£f 5^ ^ $g (A) <M)ttfftimftBI*4 

^2000-187976 
(P2000-187976A) 
(43) £i§8 B ¥fi£l2*F 7B4H (2000. 7. 4) 



(SDInt.Cl. 7 




F I 




G 1 1 C 11/15 




G 1 1 C 11/15 5 F 0 8 3 


HO 1 L 27/10 


4 5 1 


H0 1L 27/10 45 1 


43/08 




43/08 Z 








5fc«5R »^©»:13 OL (£10 M) 


(2l)ffligS^ 


!ftIg¥IO-359633 


(71)ffiHA 


000001007 










(22)iU»B 


jPbitlO<f l2fll7e (1998. 12. 17) 




jWCfR^EBETA^ 3 T 930# 2 # 








BStt DKW 








J)UKffi*B&T;*l^3T130#2^ ^ 
















100100893 








#«± mm & t^3«) 






F^— A(##) 5F083 FZ10 



(54) i&mmzm «ttjwR^*u*j:r«-oaaani**tfe 



[ fill 3 fffcfc^^NSf* t \) is X VE. ±m M&SfflBk 
I ffiik^&l >f?J£i3 *tTi-|>SS 1 mill b . ffiv ■• 




BMSDOCID: <JP2000i S7976A__J_> 



( 2 ) 0 0 0 -18 7 9 7 ( ; > ! P 2 O 0 0-1 8 =38 



l uH J-JiJ 1 2 ft . iV.r: 'J -I- fi ' ".• -7S 1 h . .Xi > 
Pr.it ') r f i r y. _ inn V: .'. ■ -*! «~tt "5 r ft L X SO 5 

iu] l>- .'Mn <'i l ■ • t »:■ tc.fitfi * Ts-i-eauttiitK 
'c i> — iwn i ww -rftd"'! itv') . s"x miassuft 

[ jftji'U _ 3 I.JU 1 -dii.'-fcttJfiJi**^^ 2 5 0 
t Iff* JP. 3 3 r w s ..J ?; • ' »ett.«KJR# 2-101 

El*.'**. 

[ «■ 1 3 „.'. T. Hi 1 ol ! ?V 2-5 lift 

[13*1* 5 3 n-Vnif" 1 £TVi*=fl-tttfJ!^fl(-^ 
5 i i . -riiJV J (Wit L Ji: -'I'T fcrfc 5 i it t >S -I -t r tSiJ5 

[ Ifi^ifl «.. 3 UiT.W 1 ^^.''t=ff.iM.x * V X'h o 

t . njasbVA/." ; t b. *. { :m»&ii i tsttw^Kft > fuie 
[ is^ir t j ifi.-n^ i - - ofnfi u&»K»?>ei4i* six 

[ is^jtiR s 3 isftff? i - 5 i r )W< ifrKXL&ia&& m* 
t u t.?> -x . m~i-im\iiGiJ t &&mfrz>% ») . fifiesi 

s > L 2 ^>^iL. ; "M?.{;;-slii.S^isi(c J: o 

[ iSTitiR i o 3 is^ib i - 5 ~">m it>imn&&.m® 

(~ JxE?. »Jfl:fit > ttttit fifi r ^ « 0?§ A c t#w£ S i'L - 15 
X t 'J I- 'J 7 y^Kzm^iVZte 0 . 



&EfHc J: 0mjE3i2Btt*^efl:S-|<ii*^. 
milti'^iii^ fS^'^ilil"^' r*I 2: !S: 4. ~ > \Z.t 0 " 0 " > 
" 1 " mmZUMS- *> •- t r WfS c 5 JKtti5Bl.< c 

[ IjS*J8 1 3 3 1 - 5 -":)f5fiL*^etfe^>fiS1±38{S 

x^u (if j i it . HdiWf^&fcSEisElw J: ') ± 

(CJ: 0 . W3E.^ ^ omr-^m 1 SfiittiBI^«iSfl:*|i)/.» 

mtztmi tzinm^m^&vz t zw&b-rzfm&m 

[00013 
[00023 

[ {S&^^ftffi 3 * =t \f IZH . D R AM^i :i iC^ 

[ 0 0 0 3 3 D R AM . Sfettttft.* t 'Jt±. 1tK5rI£i4 

•bi-L^^^w* i> 1 < «± TfSiors] * iz x 0 mmtMm 

$ it •!> ^ . — o<r> .xt'jt/iCl i£(ft— o o hy> > 
7.-9 ir-2M>?~h . ?7-v> i> t 7 a— -r- ^ > 
7' y- h m*WHi 5 it5 r> >' -j ^'t' h?> > * ^ « 
3 > I- a— >v Y- V ?> L 5 i ft 5 •£ tfDf . ^ 

[0004 3 -t. h 7 > > i. Si SSaW-tf'o 
>\ 'J > 't^^aft7c**i±7af Pit L <linS 
cn^mfo r «^ Lit (C X 0 * il h , 2 ^>^:^ S 

Site J: 0 . b7>>X9 rffM L S i mW.ftl.lZ S 

[000 5 3 L X . KlRA^ifM t 'J X'lt, — 

<h . Mff^l*l(-13Kt^> * U-t'L rffll L T f^to - 

[000 63 ^^. E±KSUSJ5t^*fl5l*rSv 

US P. NO. 5. 432. 734 "-6 ta 0 

3 3 ) f( ill 1 3 ^-mSv* t 'J h 'J - 7 *!sf£ 
*«'^Siit mS, 01 3TIi < a ) {i¥EH . < b ) 
BfaElfA 4 M R *t 1 5 ti . 2 Mvmzlt 



BNSDOC1D: <JP20O0 1 87976A J > 



< 3 > 0 0 0 - 1 S797 8 ( P 2 0 0 0 - 1 8 r >.S 



E^11iB- ? ifcc.(l:'ji"J(--i: 'i 
^^ftue J jvMfgff. ma. .?> a * ?->i i f(T£?>~H&\i-&. ft 5 
irn . ^W-lRv") |-JCt-fSl+;_'7- K«vv 1 

— w SI --S3 l-sgmSriS U "C 7— 1' *?; c 

■fc > 74U''^^-Z>mmz±t^-m.{li fir 

(tr^fet^f. wide J: '.Tit': iffiiSX-ft^ IftUJ '- f 
[0 0 0 7] 4>*.:. US P. NO. 5. 4 3 2. 7 34 

•j -r-{± . mtm \-.iimM-w.'*\ 2 < ir..* * u *w 1 a 

[ (.) (.) 0 8 ] 

t 'J TiS . 1 t' ••/ 1- ^)|dl*(i 1 (I9v ).X t \) -fc 'l BSttv£ 
& £ . £ fw ffi 1- 2 ( h w > #WC" 5> 

[ 0 0 0 9 ] 

JS. (ftv>(RBJ.+J*Tri-v5'i1 G&ttf--. i£v.(BES7J'2:1r 
i-aW2fi£tt.Ja*»'. ^MStt-JBw-rt-L-CHJHSit. 

ett jh^ n?m t? 1 !$£ 2 m&.mvf&itfifa s - 'ffln 

fifgC-4 o^Str&JftJOff-^'^&^MttlSb . 
«tt»iS»WWt oi l"- 1 o v & 
tsigfeMx t '.J 161KJl£3>&< lifeJ. 

±fgJl L 'ray I L T5r 0 . . tfil££^fficffil£>vM5i| 

c»tt*i-L-: %z - 1 arm > -s-zwxttm* * '.-i 

[0011] 4*-. IBId^WBfl-BA^^ftt^oi'O - W 

lea? i t 2 mim t wja^^iaiM* 5 <: J « 

[0012] 4f_. ffHi9petta* $ *e»JiA»o s S: , 5. m 
ism 1 et*JS i iwsa* 2 5 ti 

[00 13] 4^. iSKESvftttJRA*. i^i^T^ - 
(-|5i+- : >iL^:>'C: < _ L 2 ^ISiTiA-i&iZfiiilt^fiLl- 

[0014] 4t_ . K3fe*i|t-4gf!E-iU:KI\Stjtffil^)JS 

«t=fiEittJWRffi»f )»itat$ ttas-^s 0B*«« 5 ft . 



[ o o l 3 ] 4^. iiuSdiwtti'*^x^'hvigteifi f.(;r 

h i' •••• 7 ^tti-K«ij5iL-:ii») . ^mfrntam^mm" 

h?> >x 9 L l < It? i i"— K^.-.C:^ t- j ? 

[001 63 4^. lujESiZs^^Sic^it <ri-SL J5^Sit{- 
^ . «r jesiZ^»^sa*'i*n * a ,t :>cj; o - o " 

[00i 73 4f-. Pf±^^*iiA«ffit-j: vJe 

^(-4 n . |U3£X ^£ "J ^^^IR 1 Bgttff-J^^Egft^lS] 

[ 0 0 1 s 3 

.1. S521£!4JBti. N i . F e . C o^%-< > b— M 
*±St-^w LTffli-'Aii^^. C o F e 2r±l55t7r>-r^ 
T-t/L v t L "C LEK >i ">iL-& I c /.- : S4 L v >. 

(5lJi{fN i F e . N i F e C « . F e . F e C o . C 

0 . C o FeBi _ 7>&feWs?->t£h 

[0019] < m i ffittflwtm ) s i ett *ti . m 2 

mttl 4 ') i tet »<RK* w ^>7»rt . 35 1 E?.tt 

Jg(-{i. N i S^trHCIBttlR*^* L < . AlWtti. 
^#(2N i F e . N i F e C <> r ±i55t;f > L "C ff!l '^i'c"C 

_ > A'S 4 I V > . 4 /_ F « C o? F e fflDJt^l 
ttffi. C o F e B^-b"^>(SE.S^^)tei. >7t;l 7t.5!.6r1± 

[0020] N i Fe C o^lg^f^flBJUtJl. N i xF« 
y C o z h L Tzt%<t . x fi 4 0 l'J.± 9 3 1;J.T . y ti 0 W 
±4 0 W.T . z (S 0 WJl 5 0 WT . *? 4 L < IS . x(S 5 
0 a± 9 0 WT . y !S 0 W± 3 0 l:).T . z tS 0 IXL4 0 
WT. $«->(=«4U<{S. xlih otlhSSWT. yti 

1 OtLh 2 5l;lT. z !S0W±3 0WT* s J: «- '•. 
[002 1 ] 4/.. F e C oPM-r^Ltitte. Fes. Co 

100-x > L fcift*. x!S3 0WJ: 1 0 0W.T. *?4 < 
IS . xl± 6 0 WJi 9 0 UlTtfi v « 

[0022] £?2. C oFe B Jgi^HfllStt S . (Cox 
FelOO-x ) 100-y By >lfz*^. xfiS 0Wlt9 6 
W.T. ylS5W-h3 0WTi»4v, «4L<Ji. xISS 
G tLh 9 3 W.T . y Ji l o tl± 2 3 WT* £ J: v \ 

[002 3] ( W 2 BSttfl^Wfl > W 2 GSttflU . 3? 1 

5sti««t ')bSi ••(Rsa73*wi-4 , u -cts. « i e 

141 1 ItK L 7Cot;»< fttr!8ttl!l* ! a 4 L v > .. 
[0024] N i xFeyCoz IS. ^it-^iXW^rMA 
it?. XIS0WJL4 0WT. ylS0WJi50WT. ziS 

2 0 fcLt 9 5 WT . *f 4 L < U . x li 0 tJLh 3 0 WT . 
y iS 3 W± 4 0 l:).T . z i± 4 0 W± 9 0 WT . $ »** t - 4t 



BNSOOC10- <JP2000187976A_J > 



• ( 4 ) f ) 0 0 - 1 8 7 9 7 n ( P 2 0 0 0 - 1 S 5S 



£ I < ( S . \ !i 5 rJ..h 2 U 1.1T . y li 1 0 tUi 3 0 W 
T . z ti 5 0 ILL ft * WTA V <t v 
[ 0 0 2 5] K «-; \ (" o 100-N !£. OA^TTfilStitT". xii 

0 W I-. 5 0 W. K>V'.-t i > . if:. $2 Ktt»t2*fi£-»J MM 
}U. nit fe1±-.>l"]± : t: 'i2?i gu'-jl P t. >' cd^.Jutc^*:.!ju 
-IT c> J:i- •■ 

[ 0 Q 2 (.» 3 ( JjaiW>7f i£ ) <: <> tz F « -r i.p.tjn^- 

* < : W'o>^>'C. Mi2Jgtt'S-r( 51 Ji-!S"C olOO-x-y F ex 
I ' l y > L "C it&i&tiZ s ii X L K y r Prp L ~Z fil&TJ *#) 
OTiicii J: n N i &{H£J: ->"C LfiHBtfjtTCf Z> ~ t 

■//<- * h 2 tz&m^mmi&mft ^hz> tz x -.» -c 

1 Brije 'j * c 2 >V'-:-5 &?r?9p>fius.-*)?>iMai'# 

2-.ii L -:nit.K^)^feii. , 1 fSrf.'gEn'r-2> 2 2 L J: ^ , 

&,-f >-ti-: l Jiv ». ^ftS^^iS^^PSf t> ±i* 

®Jr- r 1Z '1 « 2 2 -2fr>& >;) M 2r '">! t~ L J: v > .. 

[0027] mi mm?mi?- > m 1 ssttHwusw 
imm-t h smmzii . m 1 sEtt/i^iw***^ 

&'tiUX '•) )Mlz±* < £S 2 . 7t y > SiSLSrS 

(t-c ?7<?nmtfUiiz>-fz?>. < t o 2 o o =t > yy 

h □-i.WTt.f. & 2 2 tfSLt L n, $ otc«4 L < IS 

1 5 0 > 7 x F n-i41T// ; J: t > , L >i'L . W? t '5 

2 +: »L *>«tt»iaH»5 < 5r ') Sfefl^aJ^^W" ~ L 
i v ' . i i^ftr PtUr:**^ < Sr* . 2 0 t> 7 "X 

i- o-ia:ii/j'2^ l < . $ otcs o > r^f y> i- n- 

2»y. V.r/'^.'s. L i 1 

[ 0 0 2 8] ( m 2 &&®<?)im ) % 2 L 

x < i f> ic . < t i 2 o o * > /.x 

h n-AWTtJi S ~ > L v ., $ ^t,Zf&3. L < li 

1 5 o -t > I- n-AWTtfi v > - L L ft i f ) if ^ 

2 ij|»J5ttflS* { '*ftl. - s^S±lf-?til7]?!; : i« 
-5. . ± tz . -t'L J&tt tt**'l < 0 - ^ ^-^ft 

5rfiurc*t-< 2 o sr> i- D-2,y.±*< 

Si L < . $ 0 ?r> 1- a-2,i:Lh//Si L 

[ 0 0 2 5) ] (aMBSttJHfWfl. .il) ^HBttWifiW 
(^otO . «SL <tiC u 2 L-CWt 'oil?. 

ft l .-t ir . ^ ft^r*j/> J S:.t> a 2 * (i ?rm-?mK#± 

72. ^«eitJB^'KJ?li5*> 7 XFo— AD.i6 o^r> 
7'x h n— AWTtJ)!. 2 2 £>S£ L i •, 
[ 0 0 3 0] ( -r ?Jfl!! ) 1 Kttl 2 ^E£l4«^fa . i 
L < « K 2 KftJi 2 - 'fa 1 ] . t L < li» 1 EttO 

2 !f-&tt!S^>fKtt:> J: L-^ 2 KttJH 2 ffFSe^ettfl^Ht; 



* t «<t-?»*2^. JiOSSwS NUtfif* oil **:-?>2 2 
L i . ~ ^>*"; s-")<; o * ffest 2 5. >)? A{i ii <.) 

> 7 7. V n-2,l:i.Tt>W£ I * '•• ^^2S N w")|Hi.L 5 *£ 
^f^(2. i.^lBSttfl #KttW Si2E£1±tH ^E?. 
tfa ! r 1 >")- n -- I- 2 L "Z . Uia- I- rTl'a L 
-C LJ:v. fSJS^«*«ii.^f>a 2'M RJt//^5 < C •) 

«t * >, i >•/» . f>$ n < 2 m RsattB* 1 © < v o^g 

it'r >'<-^2^-''» *f>^. fS«^E]«(i4 0il.:l 
T. 2 L < li 3 -2 oaSKUEt+^ii* «* s 

7BS^!Sf 5l J 7 tzi iW.^> X '■> fw . 'SSi -r zifct < -' 

PP (Current Pwriienrfiajlar lo the film plane) — 
M fflV >o 1S&ifi-f& , 2 ^>nt 2 f 7- 1 : > F > 

[0032] y t : > i- > w^ff f ^ . mm) y t > 

.1 m 2 ^ttlgf.)ffiit r . IW£ttWtliiii->«&ia 
@ * Bit > £ , -cLT. BifcB#( r SUSii?- ttUII 
(CiTi L feffitSI 1 Ktt B*»^>W 2 F > * 

[003 3] ^c?6Bfl^>y t : > 1- > ^/L a^)EtttfI^y t 

2t i ^-.^jo . 7 x.'i s fficiti;+^>±(Sit s y t > 
> ti^i y t > s?)^-f- #asa £ Ji'* t o o . 2 y> i -> 

SJStt**«*fflv . 3i&ttfc.2^*2®&tett:>V 

y t/*S^:^F> */t-"f 4 A . mBZ&MM&ft 
VMlzX '> ~ F > * A IBW^fl: L . * h > *'l « 
mnSZitb 4- -» TT^iL a , ZiiiC Ji 0 . Ml Ettl 2 

2^2 KttJlWEft^KW fJ^&JilStt* 4 ^: § < t 

.. * y t ! > > Tfa * y, t > tn&3&&8L?>T&fi-k $ 

c->i\h *>T . S5 1 Ettt-l 2^2 Kttflli^. > Jrffi^^ 

[ o o 3 4 ] y t > f > • *h jR^as i m.&m t m 2 gs& 

W 2 . mfjioy t" > Kcffttajt^>ff 1 St-ttS . m 2 Eift 
iy)g-M 2 * i l eixR *tf4 *rffli -2 § & 

»l ;ii:ftitl.iTX tscvffim&fsjz* i»F e rS^t 
L. C o *• IS 2 Sfc Jr i: I I "C v- & J: v», N i 
5:^i0 L -C t J: v 1 . 2 ^r2^>*f i L < <i. F e . FeC 
o . Co. N i F e . N i FeC ofsX N i F e 2 
LTli. Sf^S^iN i72F e2S. Ni51Fe49. Ki 
42 F e 5S. N i 25 F e 75 . N i 9 F e 91 1 tf*«ffl 'bic 
2>.. 

[003 5] Ml Etft.lli^T) «r < + 4 



BNSDOCID *JP20001B7576A__2 > 



( 5 ) 0 0 0 - 1 8 7 9 7 6 < P 2 0 0 O 1 S r >S 



tzWZ . N i F e . N i FeCo, F e £ 

(_ . C o *±e!t.>f > ^41*1-1 #194 1 1\ 
[ 0 0 3 6] < BStt««KI? ) *«H*9fiattSPBtX * 'J 

i istti ii x t<m 2 istti^gnisj s. 10 o -r 

> ?x I- o-2, . 5 0 0 0 5f> 7~X I- o-AWT 
[00 3 7] ziUi, m 1 (c*HKttW2»ffcft*fflw '4 

{■f^il4 . 

[0 0 3S] H£ff7*/l -5-^ffEtt«*. A 

1 * &JB! L £0*> £K5S r^XLTKftS T fttft-f 4 
S^, T/l a 0*> /Xhn-ilO . - 

[00 3 9] 3B3K. »CHf^5^a>C^t'J*?* 

. SB 2 18ttl«— jg^)S6(k^)fia i Meite& s !Ri 4 # o-c- 

£lf*>|BJHA»";&*tf>T, 5 0 0 Q*> 7X Y o-MUT 
#S4 L < . «fc OSS KiilOO 0*>/xhn-i 

too40] ( mmmnnn ) ±s&>j: o £*&mn 

tA-j't ctv, LT^J?**ffi'l*fc 
4 £ > t- «fc 0 . IS^lftiaJam * $ £ K*tf>& - > 

*4, #s£tt&sffl *§§ ft fti t-r*- & ft h t-c 

li. A 1 *2JR+-C«ffc$-*"C A 12 OS Ir 

#41 <ti. KftT/L S-^AA 1 Ox. gftT/L 
^Al N x . Mitls- !J3> S i Ox. Mitis V Z3 > S 
i NxtftSIl:^ Lu t N i Ox*±E£>f> L"C 
tin, -iLti. xb*> h>*/uwe*4fc:«. JR1B 

■r > tH >< U r — Amt^Ei*" 4 1 > tf-J&WZh 4 # . ± 

T. «)!Lhi*f!l't-A**»o-?A& ■ 
[004 1] (^BSttfcBHS ) WltfHKttWiR 

o > 7 ".x i- o - ^ * a ,t s . %^ v > *>i %m 

tJ& * 1 2 < < 4 TJb 4 , $ o tz . S 4 L < li . 4 



I c #34 L t ■ J; 034 L < 6 7' x i> o-^J. 
± 1 8.* > ? .7 t- n— jU/V J; i . . 

[0042] •; fsmsmk > w'J^eiiiWiBi.* * « 
fcs ir »-c . * 2 ssttn^isiifl c fmm?m\z¥k i 
•c JKSsetttfl * act. isssEstt® > m% 2 sstt*^^ 

(iaSfL- ••' HNiO. jfc-? > fjy F e M n . -f 'J 
ixh . 

[0043] 

£0ldf*S4#7c* 1 «14if 1U t'J*. 1S38^r»tro 
t7.5£-l!:t|».: !:^<. d >#"C'$ 4 

[0044] ttz . *ai*nK^ii-C L-lff^^r^C-v >. 
& ') iS U *«i.t ®t****il3l® <ci£ < . »S*|g#7vlt^4 

'J > ibK L -C m*:Mtf}> , 
[0045] 

[^JSPI] *^c7)^jg|5ij* , * ffl v >T J: 9 f $?S{-c 

[0046] ( mfiffi D01 ti*5^.)J£ttif gg^c ^ 
'J W,zr>\ >f . -TiOffir®*-^ L izWTZh Z>, Hi 
S L fz «k :j (-c . *f£BB*>fi&tt?fB! x ^ y {± . iff flWGii 

$ix&is^««jii h . w*mmm&mznift>iitz 

m=F&. ssswsjjtffii i &&*.mzM.nizmmzi\fz& 
x\ mn±iz^< t i, 2m)±izmm i-zmatzii. 

«ccs! ft* mm-rz z t tn- z&x-j*. -t>x mini* 

m%t*iL& .. «1S4. 5fi. j£fiifi^f£^S^f*h^4 
Z > #M4 I v >, ^-4 -t . ft fSfiF^tzMMfS^-aizr 

co^fiifs* <?&z> . s Nit^^«. v* t 

* * fM-r 4 d > 4 . 4 . 5 ^*f* > t 
•Cti*Sy£J3t«* s B^ffiJjaR«t 0 i 'J^ i >1*f4. R^t 
(f. T;Li-^, l^i'rtt'ttfWSiLiV. 4f_ 

j i . ^(c^ygfian * <««b ft l tzmzmmiz&i, ->x ± t 

4,7,0* — 'J > ^iOSS^*^r < lxt : > IE(6]ti*=t 
<-T4^C. «@4. 5C$;£<£fgL pyitfN i F 
e . F e N-^G d F e ^>>'^)SiS^ft®S*fflv >T t J: 



3NSDOCID <JP2000187976A_J_> 



. i 6 > 0 0 0 - 1 S 7 9 7 6 « P 2 0 0 0 - 1 S5.S 



[ 0 (.) 17] j£7UfttnJB! 1 ")j£R(-{S^ii**^*E {+ 
-r! -r- ? '^(-*fejt ^"'^fctVr!- J: -'7 . E7U£J5tflS^EfL 

.t % i > /.'■-:• <:» ESUttfitsft 1 > siz^s 2 *>ia tc 

t.i. S iO .Si N : . ^ c ^ 3 2rdx>+5> 

2 fc /V^J. £Li> 2i Ui . 2 c EftJ&ttffi 1 A s 

[ o o 4 s ] l3l2ti. 0 1 t:5?L*-E»JftfiaR l * - £ 

■a-j: -WiHSdriFic:— *(SK-EftiEnn IT is 0 & l ' 

>v . #Ei*.is i 3 at i ffiis .. v • 

3UStt3»iK£*lffl L -CRAa^fcfil-att^itfi 

& T^KiSli »si l/2 bc?>7 .?> 2> . 

[ (.) (.) 4 «) ] S£7v«toJR 1 it - * 1 1 1 t b 
1 2^')f£fb'' i . 02 < a ) CIt^T J: -) (IT 
fr*>> SfSAfcv >ffltftf£*T<L .02 ( b ) lc*tt*J: oiz 
fcWlcnt * (-i.tiv >JttJ1tfI*- • m?zf>. "O" . 

"1" *>^>"?/ltfi»5:. Wili. 02 (a) . 02 

( i. ) iz-^-rx -> izmimrm 1 2fMK(fc&i"iK*riE3 

/ltilffi*ftiTi-*& 2 t-fjK ''>• ffif&i. Sii=^& — ? 
(.;^17 1 £"•* hMdJ**ilS . -fv**>^. »iZsAifc2£> 
R**n fl&iUi. ti t* •■/ hflWRffSft* 2 > 

ratwwe £'>iz-?z> . mtumi 1 

y </l xsEm-r-Sii"** 2 tcifi L"7 . m 1 Ettl 1 1 - >E 

(b) ^)if<lwlttiiii*' , ':>#lBt;iin« , oTiSL (lEiS^Pi 
§301) . ;£<-(51 11 < <• ) ''<t l-^-fl^ 1 ^^®*- 

fBi^o-riiTi^b (^i~i-)rfiit- 3 o 2 ) . maima^ -m 

ti' «i as v > jfi^S: ft "4" a"5 2 fiilif-'C " 1 " /i ; l£#i $ it 
tz^izit, 011 ( «i ) i'^ai 1 < « ) ^Sft"*'* 
7"-^>fSttfi{iS? 1 1 B*» ®v • BI^SEft"*" ?> . '- ^ T 

[00 5 11*1 IBttJHWftlBWi 2 O e KLhT 2 0 



O e WT - W 2 EH-:.'S'?)f*E+){i 3 o< W± 5 0 
O e UTi-:-t« 2 > j'/SSS L k... £72 . SI EttW^fS 

e-»] ti* 2 tm®*.M®.w* 'rtnmz* h 2 

[ 0 0 5 2 ] 0 2 (2^ L tzWMlt - fiftffi*^ & 1 '.Ti 2 

1 E14J3 *^a*iRfl8l-i5ttT b J: v > L L - fr*E 'J 
* v iffittJB ( iE f t R(E 5 4 f2rt ?- J: 0 * *3Lm 
*• ^i- 4 r2 . KE+J so* £ t »3B 2 Ett® *r Sii A jWffl 

[0 0 5 3 3 01 I fzi. o iz . *^f.)»jfC'?i. 

0 1 3 ( 1^ L r2 t Jt^* i . fS#\»-fSj£"7- . LA* 
i, . 1 fl?)v< t ^BfK-tS^t" •■/ b^ldJi/vnT 
flgT'JS r2<^> . i«v >.«TS«r 2 > *^TtgT 2?> 

[00543 ( mm 2 ) m\w>A l * u sf^s 

1 . #*i?.)»ijtfa^.*(2ff ->-c**f6»* s wni** . - 

fMMWZWt&ttizlt . l o^>*i«MIBatlE.w|-a-* 

x mtt i . 2 5 6 mi'ift t -t z> z t & x v • 

[00 5 5] £r2 . «! L 72.X t 'J «^)«t 2ri§ 

n fi^SaSRJSKBISMlC L 7 . 5 *>^> 1 
J£l5t^)ffiW:fIA J fi'J^ifiR 1 m i n»-» lift* fit R 1 ma 

sdSEftL . - 1 m^^mm^miimii-?- 

**rz R 1 "i axil £ J&ttffir L o c -f & , 2 ^ > S » 
^*^)ft£KfiS/t'i&'l^(lRTtti i n^^fi*ffflRTiiia x 
{23SftLr2-1-» b . 5t ! 1 ) (St 1 ) -C'lE3§$itvji-9'J 
fiMES Jifc^*«^ * 3ftrf5«tn32ft*M K T{ i • 

[ 0 0 5 6 ] 

[^1 ] 

ATiuax-RTmin 



MRTm 



5CC1) 



MRS Bin* 



7, V 



( 3 ) (3R3 ) -Z*m->*ith.: 

[0057] 

[62] 



MR 



«(2) 



/flmin 



*(3) 



[ 0 0 5 8 ] 
[ft 31 
MKT - -A/^ 

Sft*MRT«. * ( 4 ) (ft4 ) CtoSito, 
[0059] 



BNSDOCID: <JP2OO0 1 e7976A _ J. > 



( 7 ) 0 0 0 -1ST 9 7 6 ( P 2 0 0 0 - 1 8 r >.s 



[#4 ] 

MET MR 5t C 4 ) 

MR(n - 1) ♦ n 

5^ ( 2 ) >5t ( 4 » .i ') . 36.5iJiW.^&(-{4. W±-t 

* tf. £&nm%miLittfl2i < v ») iSifcK^lTf"! 
~Z'fo& Z t7M->£'& Zfifzfr. #5£"Jfc'M t 'J S^f 

* l <,-.,. ritiiWitf. wifi8ttJBfc*2fi&ttOtf>lfiU- 

[ 0 0 6 0 ] 113 ("14. it ( 2 > toXl^ ( 3 5 TSbb 

$ n s \i rt* *tt'i ti c . wMmt^Mm -t h s-fs n * 

~Tu ■/ h I 7> i JD"CJ& -5. , 7*n ••.< h $ xif^ 2 OiOft *g£T) 
±^'5t ( 2 ) . T£ J 5* ( 3 ) ?MX'h& . ; MRliO . 2 

[00 6 1] 13 j: 0 . M R Tltteil 4 -t . n = 2 ■? 
0 . 1 . n = 4 fii 0 . 0 5 > Z & . m i£ h fo 9 . 

n± i mstr * * t a . issygfititfi 0.04 w.±-c- 

?>£ C c ifi 4 < . $ 0 . 1 m«?> & ' > * S M 4 L 
t> > ... Z<Wz#>. sm^t^i- h * ^ 'J ^T<7)£W4 .10H 
tATA'S* K. $ ^<-S4 L s (i . 4 [1WT#4 1 "> 

v>, z<r>t:#>. 1 o?>M*iJIS)i{Cffi?iJ^&.x* Usg'f;?) 
R( 4 . SIS 2 HfcLL-C 2 5 0 (1W.T L X . S 4 L < 
11 10 IIWT . $ »*> < -S sKii. 4 MXFtf* > , 
[00 6 3] 4*. /t'J fg^f * T?6 B ^> 4 3 <7M?iJ<7 

K (7)jS n^t'J fit f r ^JS-t & 1 > & 3 , 

[00 64] ( ntm 3 ) 4^. HI Ct4. GsMfitBH 

^ i gat- 1 mcox * ') m^rztfLmm i tz^i^ i tz 
124 \zns-tx -> izjsssmtmn i etc^Hfio^ * 

•J 3gi=- *r it^J'cia^J It £ o (c * ii ^ r M^J (2§SS L "C 

t>4t>, 2^*%-^(c(i. *ttSBfll3/; 

ICS < t" S -2 h * s 7;- * Z> , ffl 4 tiifiiAU 2 c?) — SPt i 

[0063] ^7"iL . hi 'JlflBE.WiSfiOiRS 

nr^r i . ^j&flutf/'i^ < 4- . 1 8<--s?ijas 

5iJ^^> ^T-f )»« . 1 0 HUT , a 4 L < li 5 fiWT . 
5 Ctl&t L < 14 2 HSKft' 4 v >. : 
[0066] (3«ttfR|4 > * ^B^.)^tt { TIBi.X * 0 14 - 
hu^4 :j CMUflHftCTiii >-T>'=t< it>2 50 ffltJLT 

t 'J ^^^^^4 '/ (-i£?il^^ , C cr>tz>ft . l 
Xt'Jf ••/ 7"(C^ l • VC3R 1 0 0 M 'Wh, t L < !4.fiG 



h ••/ 7 xmiu t L "7 ^«cW> t 'J rtSJJJt-t- C > >t^. 
4 L i 

[ 0 0 6 7 ] I- ••/ ? 7 % f}|it?j. SKiaBit'^ L 

••/ 7 ^mzm\\ L T H o ( -7F L 4 '-> izffitii-? h . (1 (., 
Tt4 , fflffltc ?> $ *a6*«ISI»flil6 r *H» It. 4 il^> 
M^'JfSjtr -7 h \) ■•> 7 X ft L tz h ^'r^ltt &jt 

I .h#34 I < - 4 »)«4 L <«. #j**SrT- 
C(4 . f-7> > -KftzWrr ?t-< 7'S^f 5rl5 

itSIc^SIU-v, H5. 6{cls. E3i«tSB|i7)— iH 
Jh7> ^ (ct#^ L . flilJst 4®WBEVDDC«« L 
M r^L7^4 , «■ 36 wjfltiaiO SJRt i . h5>> ^ ^ 

h - S h^zmW. 5 ix^M?iJt«it^ '> 7> . If i f» > A 
C . ^^(t«-t>.7s0S8(c4o-CJ«ti*i'fC-maj$i'i. 

m^mmk > hz> -eauwisa-ft * ^ < -r 

[00683 17, 8lil-7>vX ^ rglttf' < >f X 
«ja*5ffifKia^WISr*UfetOT. H7J4H1. 0Sli 
E14 iOliit(2-?-iL^'ilMO S (Metal -Oxide-Semicoriduct 
or) h 7 > > X ^ *lx(tf_-m5t^^ L X V - M».fl£fit 
R*tfW| ft L /-ISiii-SiiSrr^ffi !-7> > x H 

4fw. pS^lCnS^x/L 9 . lOSrffML 
T » V-7>. KU -f >««*rf^0 . y-hmiSS5rl5{t 
fMO S (Metal-Oxide-Semiconductor) h y > V'?-9 *■ 

[0069] 09!i. 0 1 ;omit*ffll|ffi^ i ^.i.7'-^ iT) t'' 

5, 09(4. B3Mfi»BllSrMOSh9>i'*^^^na 
-71/1 1 0tfiNJW5*^rL"C««lfc****LTi-» 
?» ... 1 iO»&^5'.)Jgia5{4 . h 7 > x ^ 5r Z9> 7 - 4 
+ > 7*m : riz-g.%Wzmieii*i'i-Z t , lii'b^ H 7 > 
>x ^ tz 4 o t SS^a 2r SiRir S 1 h § & - 

[0070] < mum 5 ) m&MiBu* * f ^ 'J 

•v 7 7. «(= £5IJ § ix-7 « *^BH^>mtti5P **VIZ& 
c »T i 4 . ti^>f 4 . MldSiL =M£ t.^'JST*!* 



BNSOOCID. <JP2000187976A_J_> 



( S ) 0 (') 0 - 1 8 7 9 7 ( : > i P 2 0 0 0 - 1 S r >s 



^fS] 4 2 > !C J: 0 " 0 " c " 1 '* ^>ttflSS: ilii 
L-CfT-5. 

[0071] *.?fc«fl^)fiatt3iBi5<t , nnB«*iea+4 

fcS3&A»(=®S «r if L -C . %± 5 4 .. " ix r 

?irt> .7,^ > of Bm^Az . "iOSj^tgjS^TS 
WffiS&rtiilBa-r 4 ~ t r/^o i :» <- . . 

[0072] 552= Alii-!: -t > .*&s(C J: -> T . iifk L 

— v")^r/i>jisf.f\ I ~Z fSM * 'ff'>Zt tJX' § 4 , 
[00 7 3] ifc. ^^^t'.J^t'ii. IBSSvffcfJt 
■t0>±Tfc 2 ^S&Aft&'Rft L t^ifcrt. 010 
(C^-f «k "5 iz . _LfflfD«&*« 2 > Ttf*}*&*K 2 lz 

mm § tfflES*rfttt-J-ft.«r. war?* 4is#2:±$ < 

4 2 > 4 , HI 0 T'tiisCSjL^^fit-^ffiry 1 
fT^Ht-iti'^mi^fsiS 2 0 1 cT&m&^mzliiR 
mzis\ 'j Wfi<K 2 0 2$r^L"C*»>4, •- 5 ^ixii 
ttfflttllRe&ia] * *)3*k >&#*£PflO^-4 2 > * { ~* 
4, ttfS^to&SraStrriUf . £i»iSf53i»t •'fiSffSrWUn 

Jjni"4, H7JS. 2i0<£ :j£fBJ*^l"Cv»£« 

[0074] ( mti«i6 ) *n&VM&mm* * 'J 

->TKMjrai*i': $-l+488AWoii4 , Z<r>z. 

t > «ci?8ia{c «fc o mmmawkit . ^ijsl* 1 

xt'/ Ciot^s < »$: 4 - £ Citfe* L "C b . 4 , 
h*,E it t mt [S] * b° > r i-pg'JtT(iJ) S0» 

iOXt > 5r toeaW^l±ftSLt i oTfitaf^* < 

16] * ~'?>4*§^i . Htm* ■CJi&ift^^lSttffi i •) b 

^fff-iliiT^a (C I P (Currennt. Inplan to thefilin 
Plane) > > KMSffitCi^-t^ft^ ( C P P (Current Pe 

rpendicular to thefilin Plane)) irAo 1 ). Xt>{6 

#8*a^*{i. C I P. CPPtfflWranTtECft**'. c 
I P^##»fili0*&*r<lr**< >ixas^j«BE* s ^* < 

£47>~\ C I PsffluWi'SSLiV 

[0075] ( mnm ~ > *?hb«^ * i» *^m^)W 

> LT . ^nTirMffiSigtOt-^CPP ( CurrentPerpend 
icular to the film plane) -MRj3lSrit' l S^S 
*%4 .. :^C!c L"CH1 2(lx^'i^^mitr^L 



$u. SSttffll 1 Hi. ^ffi6(~t#*5c$2L-r«,-.4 

jWRfitlWtJi. * 1 KitW 111. 113.* 
2^f±Sl 1 2^»«. iL<(i-^>J£^MIH(C%flbb:}3SiL 
4 , 2 JOfaj i: L ^ mil?) f > h > /I CJ M R 
#;t»">il4 

[0076] ( JrtiaaJ 1 ) K*7)f«3t^5ai±iim> =c '1 
^=r(i. 03 1 3 J: 5 {cBSt3RJfaa»^ W»B X v >^r 
i . 1 t* -v h ti-o^)^ttifJBI> * 'J St^I8# 

(jfS®$zi'C«'»4^. l f ■■> bcr>j*%: >jm=r?Wft 
IZ, 2 1' h eHf-r 4 2 > *>' d 4 , 

[0077] 1 L ^_fiS-l±iS."R^ t 'J ^ii 

Sf5mi$iiTv »4/-.^. 1 t' y h^-t;«RC8t'-/ 

h^««ft^Bg>^4 .. niias^it-itii. mmsJi 

U >irtCcL -C ?R¥ia^!Cf&]±^4 , 
[0078] 

[JW>»«] **oH(i. W±K9JL*:J:3t-. 6e*^ 
hv o 3^2r^ri"4 .. 

[HI] ^IfeHS^fiStt^Jl^ t 'J ^l«3t(5"Jr ^^T(3, 
[12] *^«^1±^Mj< « U (Cfflt •• oil4lSttiS^ 

[ 11 3 ] n m<o* =6 *^F*M?i| fC L fe*&i?>^«K0e 

[[14 ] **Bflioett{iaR^ « '.J ^>«a^)«Sr5rt-0* 
[35] * j6W<oBtt aww * ^@Kopy 

[16] t ^)HHW)WSrn^ia, 

[17] *&&?m£m* ^ U iOWit^J*-^!!, 
[US] *&mtVB&m&j* t U wtSjt^ir>J 5r ^"Ml , 
[09] * IfeHHiDfiSit jflR^ 1 1» i7)«it^;(5<J *^ir-0 , 
[010] *3WJB8*tJt«^* U >^ix4I£'fii5 

[01 1] *s B *oett?fjit^*y^s*7 i a-t^^w 

*-^i-0, 

[012] *ft"^KttffK^*y^fllJt^>CT&^-** 

0, 

[013] cg*ffi)^J£t4(i^ 'J^fl}3tY*^-0 : 



1 




2 




— i 

z> 




4 




5 


in 


7 


V — 7^81 


8 




9 





BNSDOCID: <JP2000187976A_J_> 



( 9 ) 0 0 0 -18 7 9 7 6 ( P 2 0 0 0 - 1 8-3.S 



1 0 




2 (.) 2 . u j 4<7it* ')7J|n] -r fid 


1 1 


m 1 ESttJi 


/t ,, -'4lviIi?:iu)>';'">TifLiL';> I > ijk-i") 


1 2 




111 31 1 fiS-ftS 


1 3 




1 1 2 ^fi&ftJs 


2 0 1 . 




ffl i i 3 



[01 ] [032] [135 ] [111 0] 




BNSDOClD- <JP2000187976A__J_> 



( 1\ 0 ) 100-1 87976 ( P 2 0 0 0 - 1 S 



[HI 1 1 



(a) 



(b) 301 ( d ) 301 

rwi — - 2 — ~ r#i 



(O 





r 12 










- 13 








- 11 








302 / 

i ®v 




(e) 


302 




2 










-^12 


















13 








U 










[HI 33 




wuwi.ws.V4.ws ■?- rm 
Bi.8i.8i.B4. 16 evaw 




■jvT,ec 



Applic. # 



Docket* MUH-12837 



Ap P ,ican ^DIEJJWARG^ 

LernerandGreenberg, p.a 

Post Office Box 2480 
Hollywood, FL 33022-2480 
Tel: (954)925-1100 Fax: (9^925-HOI 



BNSDOC1D: <JP20001B7976A_J_> 



